Utilization of discarded human tissues for research purposes was approved by the Institutional Review Board (IRB) of Asan Medical center (approval number: 2012-0283).
suspension was then centrifuged at 3,000 rpm for 10 min to separate the floating adipocytes from the debris. The cells were plated and incubated in culture medium (α-MEM supplemented with 10 % FBS and 1 % penicillin and streptomycin solution). After 48 h, the non-adherent cells were removed and the adherent cells were washed with PBS. Spindleshaped cells were obtained by day 4 of culture. Subculture was performed when the cells reached 70-80 % confluence. These cells were maintained at 37 °C in a humidified atmosphere containing 5 % CO 2 .
Stable knockdown of SPHK1 and reagents
For stable knockdown of SPHK1, HEK293T cells were transfected with lentiviral packaging vectors as well as SPHK1 shRNA plasmid using electroporation system and after 48 h incubation, SPHK1 shRNA lentiviral particles were obtained. hAD-SCs were infected by adding the lentiviral particles containing SPHK1 shRNA to the culture and then incubated for 48 h. Then, stable clones expressing SPHK1 shRNA were selected by puromycin (2 μg/ml) were purchased from Sigma Aldrich.
BrdU incorporation
Proliferation of hAD-SCs was assayed by measuring DNA synthesis using the Cell 
Western blotting
Cells were harvested and homogenized in RIPA buffer containing 1 x Halt protease inhibitor cocktail (Thermo Fisher Scientific) for 30 min on ice. Protein concentration in cell lysates was measured using bicinchoninic acid (BCA) protein assay kit (Thermo Fisher Scientific).
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The following primary antibodies were used: anti-P-pRb (1:1000), anti-T-pRb (1:1000), anti-P-p53 (1:1000), anti-T-p53 (1:1000), anti-p21 (1:1000), anti-SPHK1 (1:1000) antibodies from Cell Signaling Technology and anti-β-Actin (1:10000) antibody from Sigma Aldrich.
Western blots in Fig. 1D , 2C, 3A, 3E and Supplementary Fig. S2D are representative results from three independent experiments.
Quantitative real-time PCR (qRT-PCR)
Total RNA was isolated from hAD-SCs using Trizol (Invitrogen 
Liquid chromatography-tandem mass spectrometry (LC-MS/MS) for sphingolipids
For LC-MS/MS, hAD-SCs were seeded in T175 flasks at a cell density of 4 x 10 5 per flask and incubated for 4 days when the cell density reaches 2.5 x 10 6 per flask. Cells were dissociated using trypsin-EDTA and subsequently subjected to centrifugation, followed by resuspension of the pelleted cells in cold 80 % methanol. These suspended cells were mixed with sphingolipid internal standard solution and centrifuged at 14,000 rpm for 10 min.
Chloroform was added to the resultant supernatant and then the mixture was centrifuged at 2000 g for 15 min. Organic layer was collected and subjected to LC-MS/MS analysis. 
LC-MS/MS

Statistical analysis
All experimental data were analyzed using the GraphPad Prism 5.01 software program (San Diego, CA, USA) and are expressed as the mean ± standard error (SE) from three independent experiments. P< 0.05 was considered statistically significant. 
